ih1adnun 2531

nqwa1uquqﬂn1&1ﬂﬂwﬁaanw1wn§1uﬁaq

( VOICE RECOGNITION CONTROL )

T('l b4

- o <4
. WENAR WL

o

v £
2. wmlsma Ge3nasnn

e & 4
3. wEIeEl AW T

da) o
A1R1IANUYTN

s

ET 293401
ET 293411

ET 293419

RN

&
A
<

¥

S
~
ud. @3, NN Lﬂﬂ%ﬁswﬁélﬁﬁ
\’ «
: . ", ‘ ®» w g
' ARAUUNYIATY
AY g (23

7

3 @
oy “ww

>
R I BRI

O
24701

»

29.41f, 533



WBanihadinadm 2531

- <y
mama Lnadaaad NIy

Al AN TINAIER TR0 L N W1ad wisaanindl L3 eemnT aenteii

"

4 v o
Lipy ﬂﬁ1ﬂ1UQ§BHﬂ7&1N“WﬂQﬂﬂWT?Q?Wlaﬂﬁ ( VOICE RECOGNITION CDNTRQL )

~

Ve © o o p
H#3am NG udLfa

¥aa £

wielieans 96 AN

e d 4
UG ITOU HANUWT IV

PN
e 21313 8AMTnn

dol oy
A1IVTEN TN

4ol
a1 Iamlanen

024701



d@aiiy

Wi
1mAana . 1
AN , 3
) -3 - a4
M 1 naugi e
- Wau-uasy RS a4
- Wau-vaau RS Annuuudinn 8
a ~ o
— Wau-uaayu RS UUUNARAA i3
- Wau-vaay D v RN 16
- nInba e (Decodeing) 19
- AT 1i9d (Encoding) 23
. - U8 deos = d
— Sine L wanTLavasiaR L want ¥ 32,
- RAM (Random Acess Memory) 36
R ~ ROM (Read Only Memory) T 40
MM 2 9 ERsLAnanay CHIP IC TE658A
- Qmauﬁanaq TE658A ~ 45
- 1IANTAY TEE58A ' a5
— afunandiTn e s MANUAL 48
. - nwidaqﬂﬂiﬁnﬂﬂuanna@ TE658A "*B4
— STAN BY MODE 58
- a§U1ﬂnﬂﬁﬁw¢nfhuunJnw1ﬂququTﬂa CPU : 59
- Qmﬁuﬁﬁnquﬂﬁw . 60

- afun® Timing Diagram mas Mode infin . 64 .



n11n1quaﬂnvﬁ1uﬁﬁﬁqan11qa51tﬁao

LY. -
UIBNAR utiag
Y £
wigmlsems mq3m3an
e 4 s
Y E{)] W TR
o 4 dad
WAL @T. AN LAUIIEUNELE B TATT

thnsdnw 2501

UNRGNA
‘l« e (u# Y] I’ Hd [T 8 <o o
wingiivugaiinn  Jemlizdsdnasemiiie - aasiessunasingin sed

Lﬁmayauasﬁquwsaﬁwiﬂiﬁﬂauquqﬂnﬁé1wﬂﬂ1ﬁ Tmﬂ1¥13L§ﬂq¥m THUNTRTINUAE 6

x |

‘o # 1 x ‘1 1Y 4 N X
ALE !’J\T‘dﬂu Frilsynay liay  CHIP  IC 1183 TEES8A/NVINGIANY u\rmmumﬁzm'n
o ) v o a 1 L [ des o N o 1
'siilﬁl']ﬂﬂ'l\ﬂlﬂ\i Laﬂ\‘l ua'mﬂﬂmn‘lu HLIEATNIIN u,a:maﬂﬂnnwmﬂwziumamouas
R v «f w W 4 o Var <« Y] o € o o v o v ala,
L NN ag’ah LIgyUTasay ot ua_mﬂmu t aﬂ\i 1520118 u'1111uuﬂwmn'l‘niumamx:uaxmﬂ'muu

o o .uldd - IJ ,u‘ ‘
nwnw1§u1ﬁ1ﬂnwnﬂszﬂ%ﬂntﬁﬂunuwﬁnnnutawi% vonAu lEamumlauiu.  (la lduln

. GO de, 0 .
nmin CODE ﬂﬂluﬂﬁmﬂ\lgd\iﬂﬂﬂ‘lﬂ



2

VOICE RECOGNITION CONTROL

Kitti Saetia

Prapat Tangchitwisut

Wirat  Mahapram

Dr. Kanok Jenchirapongvej Advisor

1988

Abstract,
The appointment  of this thesis to create voice recognize

system for control electrical apparatus. This system consists of IC

#T6658A which of voice and then keeping the memmory .

»

In operation when it detect the same voice by <cTomparing ' to

the memmory it will response out the program code
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~TYPE SN74141
BCD-TO-DECIMAL DECODER/DRIVER

BULLF TINNO DL S 7211801 DECEMBER 197

o Diives gas filled cold eathode indicator tubes directly

e Fully decoded inputs ensure all outputs are off for invalid codes

» Input clamping diodes minimize transmission line effects

FUNCTION VAR
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description

The SN7AVIY iy

clocoder

A secnnd generation BETY to decioa!

desigead specibically tadeive “cald cathade
1 his

inproved capability 1o minimize switehing transienis

mdhicator  tubes decoder Rlemonstrates “in

m order 1o mantain a stable display

Full -
For Bty inputs 10 threagh 15,
olf Therefore the SN74141

mum of external cicuitry, canuse these inealid codes

odhing is provided [or all possibleinpat states
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combined, with a i
m blanking leading

and/or tailing sdge 7010500

display  The ten hugh performance o fea ot tean

181018 have a maxgimum reverse current of B0 o cra

|n||wuw at 55 vaolts

Low forward impedance thodes are also provided for
cach input 10 clamp negitive voltage tansitions i
Power
The SN/7111)
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to 700 ¢
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dhissipation is typically 80 milliwatts
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TYPE §N741A4
BCD-T0-DECIMAL DECODER/BRIVER

absolute maximum ratings over operating free air temperature range (unless otherwise noted)

Supply voltage Vee tres Mate 1) [ o v
Tpnt vattage : - 56V
Cureent into Aoy outpat foll <iate) q : ; 2mA
Operating free an ton perature cange ; 5 0'C 1o I’o"c
SHOrage Temper atur e raneg 2 ! 65 Co150"C

MOTE | Voltags ualucs are wath resprct 1o netwnrk geouad termanat
recommended operating conditions

MIN NOM MAX UNIT

Supply voltage Ve 3 475 5 525 \"
O1f state output voltage d s 60 v
Operating free aie terperature 1A 0 70 Lo

electrical characteristics avar tneommended aperating free-air temperature range (unless otherwise noted)

PARAME TER. - ~TEST CONDITIONS] MIN TYp! MAx |uwiT
“Vig Highdevelinput voltage SP=d A" 4 N\ B ] v
Vi Low-level input vol :; d - T 2 ns v
" Vi Taput damp voltage 50" @ .4 Vee *MIN, 1, = 5mA 3 18] v
"'\76‘?,,:] On-1ate eutput valtage il ‘4 T Vee T MING g < TinA 28| Vv
T O s autpin unitane L A B ¥ it
Vool Veg ' MAX, 19~ 0.5 mA 60 v

for input counts O they 9

Ia;;” (—)lTnfulr reverse curenat = "= L ivcc » MAX, Vg~ 56V 50 | wA

' O g1k 1eRen et [0 10 10 1L e U o) Vec uMAX. [TAT 85°C B
n i
Oto for mout counts 10 thiy 15 Vo 30V Ta-70C 15
I Tnpu) flbt rendnt thav mumAnpo | vol (0ge 3 Veet MAX, V) - 56V y 1| mA
Sy L a- TIT) T LRt PRt | ' §40 ¢
[ Fhgh dewel ingst cafrent e Vo || MAX, vy 24V uA .
L 8, C.orDinput i 80
TR ST e .
T I o legel anpat eurient —eens g VG MAX V) 04V mA
8,C. 00D input 1 32
ce Supply current Vog . MAX, See Notn ? 16 25| mA
L ae B vons showen Ve MIFL 0 B1AN gice tha aperoiente ualir spacitind underrerpmifinpded aperating conditions
P avie st st sear Ve S, L
PHNEE 3 ¢k amnacueed woath o NEcrs ot stk | and niotiats opsein
schematics of inputs and outputs
. “ R LN S RS R RDLIEREE 8 W
FOUIVALEMT OF FACILINPLIT TYPICAL OF ALL OUTPUTS

Vg o S TESIEIESREINGE I

ourryr

ourteur

pat A ML 6k NOM

Inputs A € 0 N 240 MO &

R I P b S UL Mo CA NS S g e

ek

e (m'a)
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arinmn 1§ 10 @0

- 'l 1 Block 3+ 1H RAM 1vafiy 4 Kbit B1l¥feme 4 Block awirindiy
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- Response time g9dn 0.48 + Laani bilEihen (g9dn 0.24 S (40 @
e 18) - .

- dwnana MIC 1§

- nﬂﬁﬂauquﬂﬂaﬁﬁeﬂu awuwﬁnﬁw1ﬁ%q MANUAL CONTROL uas: CPU CONTROL

_ @ EXTERNAL RaM 18

- Wlhise 5 volt Tased¥ae Ic Lﬁuuuu.CMOS anﬂﬁ@mwmtﬁaq;ﬂﬂ‘ 4.5
mA  Vdd = 5 V 1771 STAND-BY nsvudgein 3 ua
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LINE IN (Analog input) tﬁumﬁ;m’fuﬁqrmm input

LINE (Digital) i dliifansenwine MIC vda LINE
Broinihe "L Level aiflunyifan MICIN
i "B Level awifhinaidan LNe IN

MIC (Analog Inpub-Output) fhiananaenimae MICOUT #u. TRAI uaw TRAO

fil TRCI E@p Condencer'Coupling tan 15

K1 ~ K4 (Digital Tnput-Output.) 'lumﬁﬁﬂmnag"lu MANUAL 'MODE uR711

K1 - k4 ﬁqwiaag;ﬁu Keyboord uaiintihs cpu MODE 11 K1 - K4 3x6n o

a39fiy  CPU Qﬁa%mﬁwﬁo?‘xdqmam cpU TagnTe .

S1 - 54 (Digital output) (T 18 lun e it SCAN KEYBOARD  8n

winlenelu cpu MODE hidnifhufiae v use @ dedne o ’-xe:gndﬁmmq

NN CPU L B&9m) KL - K4 ias

CPUM (Digital Input) Lihazn Input, i'%‘lﬂum‘uﬁaﬂ MODE fin9mNunas

T6658A Jewine CPU wia MANUAL - Bawnnmaiihs "L*  awtihinas sannna

firenls wu MANUAL drideindinaelidmnn s1 - s4 war K1 — k4 Tosi

L2877 NI KEY d9sum 20 mS uasﬁwmﬂmglﬁu "H" ﬁwtﬁun_"n

-
RISt ) g

vdan n1 ey cPu Feths drdeang 4 ﬁnsg;wdﬁwn CPU
K1-K4 'Tméma

REGST (Digital Input) 1y Input H1Hlun 171880 MODE nmeu
189 TEE58A Wi i?ECOGNIZE MODE fi-RECQRD MODE

ﬁ'lmﬂ?;mﬁxﬁu "H" fiaziilu RECORD MODE ﬁqrywmzﬁm?’nwgmﬁﬂﬂﬁw
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a 4 3 I3 4 ‘o
fmnnemicgh Ly nqstf]u RECOGNIZE MODE ﬁq,rywmtﬁaqmﬁwﬂzgmmn
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I [ Py 4
- WD1 - WD4 , BLK1 - BLK2 (Digital output) tfhusdwmiy Output taa

* d L 4
POWER ON 1 WD1 - WD2 , BLK1,BLKZ auag1uaanz "L Luaa§1u
v X
» x : ¥y d
MODE 'na4g N3 Record_uunw1§u49 mun1s  Record luleiaeaTaiun
¥ [
WD1 - WD4, uar  BLK Thnvudasdmartihs "H" wia "L" @l BLK uae
< o YRS 4 1l . 4 t
WD ntgannaTiunn uaztuﬂagqu MODE 1189n17 Recognize Wy T6658A 3w
o - .'l) DJ.:N -”:‘
nwﬂwﬁmmauﬂyymuﬁﬂcﬁtn11n§ﬂﬁnuunﬂnaq Block no uaz Word no Wy 9
w @ o < ] 3
wRIFIMNTTHENNaanN M 0/P @A BLK uae WD 14 9
. y
- FOR (Digital Output) 1ihiwnase End of Recognition MM Mode
. ‘&d v 4 . <4 [v)
Recognize  Wax Mode Record iiaitdapnmidsetlawanun BOR Awilwéiy
é 1"y " o . - 5“
iy "L sungsnenaT Recognize %38 017 Record Rugaay Output
W
Foawiih "
5 _E < Y S TS, o Sased ] 'Y
— RD (Digital Input) tihwn Input Hnihs "L" 3wy Binen K1 - K4 fu
i . L% -d
WD1 — WD4 5 OUTPUT Hiwilawifu dawdiaiths "H" fmn K1 - K4 awiih INPUT
-~ AO-A9 (Digital Output) e Address bus Heafy External RAM
FmFuntvimmndmaTnld 16Re RAM 1024 word x 4bit wia 2048 word x 8bit
- DO-D7 (Digital Input-Output) vfuppas Data Bus awm¥Fy  External
RAM 1024 x 4bit usglHun Do = D3 inilm
¢ '
3‘- - I e
_ CE1 - CEA (Digital Output) ®1 CHIP ENEBLE u ldwmTusaiu
External RAM
.. ¢ ; 4 o
- WR (Digital output) iihs duym  Output 1§1un11dﬁﬁmmﬂmlwﬂnﬁﬂ11
READ wip WRITE nnolu RAM fiu TE658A

- 8bit (Digital Input) vihann Input 1ﬂ§1ﬂ¥ﬂl§ﬂntﬂ31§ External RAM

Al RAM 1024 word 1024 word x 4 bit . B TTE TR

]
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A1 RAM 2048 word x 8 bit ﬁﬂﬁqsﬁaﬂﬁﬁ "H" h

- ACL (Digital Input-Output) ;;‘jum?;‘lﬂum'x Reset, TG658A (ia -
SWITCH ON Wis STAND-BY MODE OUTPUT adl level tiju "L" ihfizewinem

_ACL ¥ GNO 3til Condenser 0.47 uF 68A21N7191AY ACL BUS A8 30 MS

.TYP (C ACL = 0.47 uF) "

- STBY (Digital input) \ihihimes STAND BY Bilannae st HY B2
Te658A Awxiihs STAND BY MODE

_ BSY (Digital output) iz Output il Mode Record Tuseninenns
Process T6658A A siFpaaie (comManD) 1o output qsij‘ﬁ'nmﬁu‘ i G O
m&i’hfﬁmﬁmﬁwﬁmqmi’hs "H" §mTy Recoanize node way  Stand by
mode fiu ﬂﬂaﬂxﬁﬂ:ﬁq:i out.put, vih "H".

-~ Vref 1t Refference Voltage fiu Cbngienser Tﬂﬂ éondenser 36
AfIEWINIiiy Ground

- Xin, Xout (Digital Input-Output) Lﬂwﬂﬁ'l‘liﬂun"\‘:ﬂau clock n1AM
sncliiun Teesea  Temaawimliiniafiu  400KHz lefi3n3zfa  Seramic
oscilloter 13

_ ts1, TS2, TIO1, TIo2 iflu Test terminal Tam Ts1, Ts2 saniiy
GND @7u TIO1, TIO2 Open.

~ VDD, GND (i Supply fana Wi Teessa
asunanaanenham Manual ”

IC T6658A aril Mode ‘lun'l'x‘lih'mag: 1 Mode #ia Mode nasifinuaz Mode

y ] L] 3 *
ANFINAN ua‘smu'}‘mmamﬁmmtﬂc’a'mu.uu Manual fa'll Key Matrix uasuuyl¥ cpu

- B ) b ar 3 -
Control 7% STAND -BY MODE uu’»w‘lﬂumﬁ'mmm'smsnﬂm\w m'm-.:slu Mode u3lsnu
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' , B .
nsendt et Snilag vinths $93unanafuna ey MODE Hlunnawss
MODE it (Record Mode)
SN - ° . 4\1v 1w ‘l 1y
Ui paafnen1atensay  code  N1GIIN Key Board ugaxad unimas

o o 4 o Y ' H
AT RerIatunaziiaennng Operate auBunausa LU

BLK Command

. Code 1100 (Binary)

2

. Sequence [nl . CBLK1 ‘n = Block no (1-4)

AT ﬁwwg Block No niihdinadi  wia  Cancel fimuadiaianmas
Block no. (1-4) \Tﬁﬁn TEE58A W93 M RUN COMMAND Fameuia  Blockaviih
OUTPUT BLK1, BLK2 block No %ﬁwwuaaéﬁaﬁagﬁa Block tila Mode raiaTing St
Anasananazs i e blockl

ENT Command
Code 1101 (binary)
. Sequence [nl . (BLK1 , [M] . [ENT] m = word no (1710)

AT Smetl word no nAFiNAEWN word no ?‘lgnﬁwmmimﬂéigmn‘
(1-10)  awdvan lis TEE58A WM T6658A agradannonRee INPUT luanoe
Zanana code nop @ mnIade Widannwi s INPUT uaxmm‘mmgﬂﬁ' code danaratiu
Command Mode 019 Process ﬂﬂsﬁﬁﬁﬂuaz1ﬁﬁmﬁoﬂﬁﬂ Process ﬂﬁﬁﬁﬂﬁﬂuuqﬂaﬂ
Block no #u Word no ?‘lgl‘ﬂﬁ;ﬁﬂ’wﬁ OUT PUT 1@y Error Code .‘-fn" BLK1, BLKZ,
" WD1-WDA
CAN COMMAND

. Code 1110 (Birary)
L
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. Sequence ( [n) . [BLK]) ([M3 . [CAN] m = Word No (1-10)
o 4 o ar o
NTINIIW word no ngnﬂwquQﬂnnﬂiuunngnauaan (Cancel)
ALLCAN COMMAND ' v
. Code 1111 (Binary)
. Sequence ALLCAN
o . o ¢y o o <o «f o o
AN nwﬁwnnouu@ngﬂuunnqsgﬂ cancel WiIR Tunsit TEE58A NINITIAAN
. AII JD ldu Mer as o . .-
Recogqnize wunﬂwﬁunnaqiu1ﬂiunﬂ1uunn.Process n15 Potten matching =r Skip
o dos [Y; % Y o . o e ! ’
Sehiihdinilinar 291 7 RBUAUEYIEAUR ) AXUAIINAE. RUN G¥e luspul Judu Fenau

’

ANTRNRana N TN

Code
' Fannide K1 K2 K3 K4 AR
. ; .
nop o 0o o 0 it
1 0 0 0 1  Block No.(174) Word No.
2 0 0 1 90 Block No.(}“4) Word No.
¢ 3 0 0 1 1 - “Block No.(174) word No.
'

4 0 1 0O Block No.(1™4) Word No.
* 5 o 1 0 1  Block No.(174) Word No.
8 01 1 0 Block No. (174) Word No.

7 0 1 1 1 Block No.(1~“4) Word No.
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8 1 0 0 O Block No.(174) Word No.
9 1 0 01 Block No.(174) Word No.
10 1 0.1 O Block No. (1”4) Word No.

- 1 0 1 1 #wld

BLK 1 1.0 0 finvue Block No.
ENT 1 1 0 1 il 1 Word
CAN 1110 én 1 Word

ALL CAN : s NN U/ fin  Word aanwua

——— v o e

pth

dnar Output 129 Mode i (Record Mode)

#1379 BLK1,BLK2

copkE -> BLK2 - BLK1 a0
0 0 Aglu Block 1 an inn
0 1 aely Block 2 an irin
1 0 aeu Block 8 an it

1 1 nﬁaqu Block 4 an UUNN




a1318  WD1-WD4

‘ CODE -> WD4 WD3 WD2 WD1 AVINNEY
00 0 0 | a6
o 0 o4 word 1 fiunsgn invin ’ ‘
0o 0 1 0 Word 2 fiun13gn fhatin
0 o 1 1 Word 3 fiun13gn ihan
0 1 0 0 Word 4 fiunign ihanin
0] 2o Word 5 fiunsgn. ihatin
ORIV EE Word 6 fitn13gn in
e 4 | ) ! word 7 fiunn3gn 1
19, 0 0\ \0 - Word 8 fiun17gn iurin
W\ P TX Word 9 fiunnign inin
1 0 1 0. Word 10 fiun13gn intin
1 o 1 1 il « L output
1 1 0 0 BilE ¢ it output. )
1 1 0 1 WilE ¢ Ll output
1 1 1 0 équywmﬁm?;ﬁij 0.16 Jum bignéia

1 1 1 1 L Raadaiiundn 0.96 Juam
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Mode naaﬂﬁjQQSﬁ (Recognize mode)

#n1e OUT PUT pavn1T Recognize nay BLK1, BLK2

@131 BLK1,BLK2

CODE -> BLK2 BLK1 A27UNNNY

0 0 nalu Block 1 an Récognize
0 1 Anlu Block 2 gn Recognizé
1 0 ag s Block 3 an Recognize
1 1 ety Block 4 an Recognize

-« b ] 4
Yan153859  namLAie error output may BLK lsigef

An11 OUT PUT pa<vn1T Recognize pa9 WDl - WD4

A1 WD1TWDA

CODE -> WD4 WD3 WD2 WD1 AN

0o 0 0 O , 1#1#

0 0 0 1 Word 1 ﬁun11gﬂ Recognize
0o 0 1 0 ‘ Word 2 fiun13gn Recognize
o o 1 1 wWord 3 ﬁunﬂ1gn Recognize *

0o 1 0 Q@ word. 4 ﬁUﬂﬂigﬂ Recognize
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.
-

0o 1 0 1 word 5 ﬁi_m'l‘ignm Recognize
o 1 1 0 "Word 8 ﬁnﬂwsgn Recognize
o 1 -1 1 Word 7 ﬁum’xgn Recognize
1 0 0 O ' Word '8 ﬁnﬂ’]‘xgn' Recognize
i 0 0 1 Word 9 ﬁunﬂﬂgn Recognize
1 0 1 0O Word 10 ﬁunwsgn Recognize
1 0 1T . 1ilE « List output )
. o .y o
' 1 00 Bil¥ bl output )
&S o o 4 @ M W
1 =R N WAVTWAFUAWWNAINANVTLING UUBN
o v - R
T 1720 Fapymar oo iin 0.18 Junh ignéie
'Y - 1 ‘ - <)
N 2R\ LaedaLiundn 0.96 Jun

%

ﬂﬂsdaqﬂﬂiﬁnﬂnuannaq TEE58A

MICROPHONE INPUT

Ju [ < 3
INPUT RANG OF MIC IN INPUT gaqmnaa1ﬁ1m31umnmnw1watuau) fia

mVrms lag Dynamic Rang aﬂNWTnnﬂwaiﬁTmaqﬁ.émsﬁwuwm

DYNAMIC RANG,DR = (1+Ri/LS)#3.5 mVrms
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T667pA
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FW— Mie N
aﬂ%i___lJNEIN VR T6608
= | 1w
Line e Mfe. 1NN ' :
| ] 10K

o | UI1YE g0t

INPUT LINE
DYNAMIC RANG 1ay TERMINAL LINE IN. @B 550 Vrms Tee  TERMINAL 6

Series it  RESSISTER Tas  DYNAMIC RANG awn11nnaﬂaaﬂﬂ157mﬂiﬁ §m1

A0 DYNAMIC RANG DR = [1+Ri(KOhm/65%500(mV))]

1669pA

"R
LINE IR «%?j—1f——NMr—~f-lJHEIU‘
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t__ LIne . ‘
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39n17@A KEY BOARD
nai  T6658A 1 MANUAL MODE Tazdefiu KEY BOARD &udasluzil Key Board
v} M 1 . ' el ) . ' '
Matrix Hrdwilide svitch darwmnadn bilin1sna switch  dadnammnad biinng

fa switch -

S84
Sy ‘

$4

T Vi Ve

Ky

Ky

Ka

-[j“'C?Uﬂ

Clock Generator
o o udu. A ¢ .
1IN NN T6658A 71’-#7]']\1'\%1@1\6!6\33"61’2] Clock iqm'-nmﬂu CR
Oscillator (32.768KHz) wWia Ceramic Oscillator ﬁ\lﬁ MY  Ceramic

Oscillator a4 KHz
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166994 .
X1 Xout
D — OPEN
22766 Kip

W

1024 word x 4bit RAM C1¥ 4 chip)
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2048 word x 8bit RAM TC 5516 HM 6116

A]‘aaq 9 Ao-As
G, Aq
T (53] Avw
665 gl 40 6116
Do-Dy ,9 1/04-1/0q
WR. . R/ ,
[ ..

’ : > l EEsr

STAND BY MODE
drnJraaw STAND BY nae T6GSS8 ﬁuamﬁﬂvﬁﬁzﬁﬂ
.._CLO'CI( awmsa OUTPUT BSY = "H", ACL = "L
.Wan19 RECOGNEE (BLK1, BLK2, WD1-WD4) ’-asgm?fu%fnnﬁma?l OUTPUT
LED a¥nT2u3Y Havilagasmanansa PROCESS e

.Tunsfines MANUAL RD = "L" fiy INNER PULL DOWN RESISTER (@aK1-K4)

eINTEU e

-

o 4 ] 5 | a
.T6658A n"8'lu CPU @n12aaw STAND BY AMamnaan ait aua lunime

W

na"n"fi“nLﬁuc'v'l'mﬁm‘:muqumﬂmﬂuaﬂ Tonasfiave39 TIMING 1ad STAND BY

(31AANL ANNTITNIIUNAS STAND BY

.1ila STBY = "L" REGST = "H" §n12t1aen1iniaunng u Te658A 3viIn
RN WENRIMTE BSY = "L" @196 ld INPUT COMMAND & i’h OUTPUT

RECOGNIZE amfhaglmé

.13l STBY = "L" REGST = "L" azd19ydmeiiu STAND BY-MODE ‘lunits

i - o ‘,
L Fusnn 1IN lasstRann $eet e INPUT |
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a§u1unw1ﬁ101u1uuuunﬁaﬂuuqu1au CPU (CPU CONTROL)

ﬁqadquwsﬂanququ MODE CPU

RECORD MODE (MODE n13iunn)

NOP ourruT

REPEAT

NOP QUTRT

l .

v ‘ END

4
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RECOGNIZE MODE (MODE A1TINA)

‘ 8§TART '

REQST ="'

EOR~"L' 9

Teg.
BLK.WD READ
 END
Qmﬂuﬁn'w‘lﬂﬁ'l "
< o
TAN A 3R
ATIMNg SonnAnu #a71 mig
Voltage ' VDD ) -0.3 ~ 40.6 -V
Input Supply Vin ~0.3 7 VDD4+0.3 v
Output Supply vouT -0.3 7 VDD+0.3 v
Operating Iempenture Vopr ~-10 ~ +7.0 C

Temperature reverse Vstg -55 ~ +125 C
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DC CHARATERISTIC ( vdd = + 5 V +i0%,~10%,Ta =25 C)
A A
Mg ‘105;‘ dmag: o
WIN | 1YP | MAX
y Lem , AT ‘ .
5:dfugl Ao x|y - 0.8 y
Impul $ \,fpl/«j senwitaqn -
dwuw - 0.6
s Lpur ,8 BLT Ve
"‘i-mu_‘fa x|y ~0.8 B y
Sirpul Surflg paandeain g9 ~ | -
X davun g '
Low Lo el npud | 1 Vi s 0V = | o KA
Ks- ¥a
i‘m‘u.‘: Re st : Vin VposCouu * Viu 0 | -
1 LA
C Po - D7 /‘
”MM ratiila andu Vin s Vpyp i £
-y
1:6fu¢i1 &-d j Voyr = 0.%v 14 - /ﬂﬁ
. O
wan wls an :
Ot o |5 ), U fosth - | & Jfma
f: o di -8 ] Vour -+ Ve - £ ov '\ /7
by WA
wanmnuids ain
(uf d ommanf o Voutr + Vpp- 0.qv |-aag| - | -
&W\mr zgufyl‘.; 1) Iy ¢ 461 ap wa
e [ 8‘4??"’3 (1 ISWY DY < Vi - 3 Jia
Ky - Ky
Pull. Do RELST . 201 - ¢
, P AN
Rmdb'l- Po -Dy 100 .
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AC CHARACTERISTIC
(VDD = 5.0 V. 10%, Ta = 25 C, YCLK = 400KHz, Ce = 20 PF)

MODE insfin (CPUM = VIM)

afFmn e
- é ’ . .. i L}
a2 umMmg fopanea dne MIN' TYP MAX wiim
L92WI9ATN REGST -> BSY Ten  CACL = 0.47 wF - 31 - mS
COMMAND -> BSY : Teb - - 300 uS
COMMAND HOLD Tch 0 \ . us
VOICE -> EOR(L7a7) Ted - = \\ us
DATAX SETUP TIME Tos 40 - - ns
HOLD TIME REGST TVl . 0 - - us
TIME COMMAN BITESUESE Tsk & - ho us
W
RECOGNIZE MODE (CPUM = Vih)
tfimn fisy
PR TRE oAt fnd MIN TYP MAX  widm
SETUP -TIME Trs 480 - - us
. | ]
VOICE -> EOR  Ted ~ 31 - nS

TIME DATA SETUP Tos 40 - -+ uS

HOLD TIME Trm * 0 - - us



63

~

Ki - KA READ CYCLE

A imn i
AT HonFnud MIN TYP HAX wmins
g9n31vna9 pulse Trp 1000 - . hS
122N Output, Trd v - 500 nsS

LAY Tod - - 500 nS
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afin Timing Diagram mav Mode unn
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1 teu
K1 ~ K4 \
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EN ‘ - ‘
77 R
BSY J \ ,/ \
' \’ . .
EOR [ /
ten tos
BLKq,g .
YALID
WD, ~ WD4
»
RD
A a A
Command, ENT 2ommand IINPUT VOICE :
& SFFECTIVE  DATA
“ ///,
NI/
/ 7
3 Y/
/
Kq /
tew | - bes |

BsYy
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Timing Diagram ma3 Mode ﬁuﬁﬂ -
o ﬂ‘l s o o" Vv ¥ \1,”4 [y o o
IMAVFTNIGN W Mode pasnITinniing 31320969 REGST L "HY  uas’3amn
* o a) v ~® T - | Y] o o o
n11ilauA e (commancd) Vil Faamnudndiy S L 1970aeng funan Block
W .
-t o e w PY] 0 e 'T < a o *
N1 word N 1 t31MERane Key L38IRMNRNGY LOgLINIM N1INGACL  LWININTT
] t o - \ [ ¥) lld y 4 [}
Clear L&nnan u.a::ma\lﬂ?i‘\‘wmmu%'an 'nwam'ﬁﬂﬂ\hn BLK i Word Tmiann lu
<~ Y | o v bL )
L 31889 13imnn Block 1 Word 1 t9iinmsnalan 1 edueld BLK 1 UR7
o e 4 . _er <o <} <4 el v -
Afim 1 ENT ttussiunn word 1 1 mas'r'mﬂummmafmnmtﬁazmﬁmn
. . L Y er o 3 L j Y4 4
timing ®8¥NTIUND @ ’afmzu Tumode nmmmumumzmaﬂnﬁquwmn 11 REGST
et LY !.: <4 " ~r o .’3 é -] y
tths "M é@sil4 REGST aziih'H Timaae mode 913indin  AnthesdiafianFet i
o LX) 5 v o

n1y INPUT K1-K4 mgﬂ amgmmn'mm KEY ACL F93z 18 code manunmn  K1-K2
T b P —_— > 5 : :
tths 111 18 m¥uL e mivaiy  Data '-nxmﬂﬁanm teb iuﬁumm’ﬁ TE6SBA

-

o~ v - 11 A
T Dat.al.ﬂ’ﬂiJTN ﬂ‘a'\i’-!'msluﬁ’ml'la’nmu TG658A ?Sdﬁﬁi‘l’[yqﬂ!ﬂﬂﬂﬂ'\ﬂﬁ'\ BSY lﬁ“

wygre y ! 'H v : 4
g flunnauandn  ewdasil TEE5BA findived luaewinenTs process command i
-~ v Fl T 1 R \1: o~ 0 fl " e
winil  command tHwn Tusewinaibi dafae biganFua e leq  un1niiule | process
& 4 o o o " d ) o .

compand  ta3atouTas Lilaiiu process LIauFagiviaeiiaa i "L Tefimingaiu

' e o o o o ‘l \194& Gl L. | -0 4 (Y o

AisnaetaeTueadelen  1Ban  Tussminsiiamionnane Key  tusilatgrdenaam
' A c3 ™ 1 o

Cemlfun  Teessa it EOR awdlaniaztihe "HT Aundefir i FainashenTadon o
s a Lo Y

tRnat i libae  EOR Feasiihe "Lt dnsweemis Fa1 thinsusn s s Faa s

as < ;- d y Py - Jo
Qnmﬁmnmhﬂ"ﬂu RAM 1 Thith Fav¥asudwFaufiiuaaadn Block uar Word mnNg

thinaanu N WD1-WD4, BLK1, BLK2
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a8unA Timing Diagram nn3ienlu Recognize Mode

REGST
Lrs be] Lo |
I
dsy
EOR /
7 /
bED ] tOS
b¥K1,2
WD, - WDy VALID

A INPUT Nolcg
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|
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"H" TR-23¢ ONRA i1 INHIBIT @aaendnnelibian Jalgameite  "o" i liinng
X 4 v o ‘ " '
DECO DE tAatu t3ial¥ ouT pUT fimn s1 1t "1 fiseluilin SR FLIP-FLOP e
winn1ateMmYaY SR FF i B S i 1 e R il o asné1uﬁnwas
g [ TR ‘1 0 Glu . 4 '
set. @a OUT PUT axiin"1" lunain tramsister nAAENIY OUT PUTHAY SR ON
:ﬁv ' . © 2 o * e "-’3 . =3 ased
nizuﬁigﬂWN11ﬂ1waN1u-RELAY Tan it RELAY ON dawdaan "Da"iin s3disfine fuln
- < & o W e < = tY)
BLOCK §i 1 WORD M 2 L3BL771WAAT3" Ja" WD1-wD4 fiaviie 0010 Tan¥n DECODE
o *+ H ar 8 4 ! o [ 74
#1E "1t fipn Se #eiiu SR-FF faviifmdmazann set i REser T
. ] ] o j 74 - 4
Transistor OFF 1Mﬁn1su51mamwu RELAY 3anw1wwautnﬂnanu1n‘OFF stﬁﬂwuﬂin

lusatiafiy LINE Ac 18 Lﬁﬂqﬂﬂququqﬂn1&1uﬁwda1ﬂ



dnhastd
ATMAE T
o <o ° tT . . é é -
1un1aﬁﬂﬁﬁuaan1uunﬂuaanawLaaoyﬂ auandy CHIP IC LuRT TE658ANANUT
o ¥ 3 & & sl »l » ,
finToBum Forih 1 dndaqunnaly 1¢ ebwnaubiang manans, CPU,RAM, ROM
. o} . o X 0]
wazn1en7 L UREUA RN Analog 1ﬂtﬁw&yy1u Digital ﬂﬂ1nﬂﬁﬁupnaaﬂeaxgﬂﬁw
\1:1 ) [V <) ' o [ & . ' [y 3\1 "lg ‘1»
WAL AN LI THUTDY L1wtuﬂeumu1Laﬂdqunﬂwmﬂutaﬂnqm gasic @l idemlaan
L) as H - [ - 4 ] ci
AIMeunas IC mquqsL1uaﬂﬂﬂﬁ1ﬂauﬁﬁnnmﬂﬂnuﬂn1uqumqoq LwﬂqﬁlﬁuMﬂNHQWN
Y o o & o o P-3 Y] % o o 3
fa9N1TNAIL I uauaﬂnuut1wnasnwn13uunﬂﬁmmwmsﬁﬂqLnutaﬂTQ Faifuaerin lufin
;ﬁ‘l’ ] o T dos «f 0 er wr Lt . 4 u'\l ‘l rad o
Phanhsarmin - Teaniivassl CODE taxaniinnnsiiugl — waviusisnyatm 1) lsiann
[ dos <o = (Y] 1 [ 0 o . © «
nivAnntTn FauFamian (agqu MODE 1189n193@37)  CODE Uae3767nB3n L 314R
& : .o < ¢
Vi lufiRendavaanu iy WD1-WD4, BLK1, BLK2 L1 ccoDE nlE i 1C Luad
' ¥ : ™ 7 <@ o s 5
A514  \@aTAERINTT DECODE wia3eiabivlin Ic wwad 4043 Faifu RS FLIP-FLOP
4 o ” o < o v o N
(gt i TRASISTER fn9aw RELAY  fisgnienuaig 39nn1anyminay IC Luaiudd
o P \1;;8 ° ' rl o ° .wl -
ynganasi iy lefeme 40 @waiaiiu 4 BLOCK it 1 BLOCK 31 10 @1 U@ U =
] .’5 ar 0‘5 < -
L3 H13ee 1BLOCK  inniiu - @il qaawuwinﬂauqu1ﬁ 530 (1 3@13 2 Hnae) B0
v "M U :‘J dar Y
uwnmaanﬂsqﬁﬂauquTQNﬁnn11u {97789 HABAINYT DECODE tialudn - 3wieganes
) < o o 133 Y P&
n117 CODE hm@ar BLOCK aN3NA1TNIeuiy IC Luajuum 1unuu1nnaqqﬂa11ﬂnaxwu
-] . 14 e = L < Gl o 'Y
fina NTasnLLUA g TUEAS I1C warAnIUenIn IC Falmatanuan M naTaanuuy

2 l [ . c [y L a * " u' o -
anmliueasIc th:lﬂ(!ﬂ’?ﬂﬂ'l'mﬂ']ﬂﬂﬂ'll'\ﬂ d']uﬂ']‘!ﬂﬂﬂ%‘%ﬂﬂﬁﬂQilqﬁﬂﬂf]'“l'!z&lm‘iﬂ']\)ﬂ!h\!

% o 9q. e 4 \ .
g Tiliaaausansin il uazﬁaqﬂaqnunw11unquﬂ1n1wﬂwﬁﬁmaﬁdﬂ AIUNTIA N 1T

| 24
" o e

B & vxu & 1] [ Y3 i IJ
MWendie  vihasran  1C #mdatihunaslmiag & stularantawieie lassanninag

o 4 .s 45 < g v { o
RET R ﬂﬁlvl(’y‘ll’"ﬂﬂﬂ"'l‘iﬂl ‘J'lm%ﬁﬂ 3 ﬁ'\\hluas 1L 3L I8N ANU E!\lwg‘]lﬂa'llil\)"?)ﬂﬂ LuaT LT
) ~ ' : & s d sl : -~ .fsl radot . X tl
sm'\wmwmﬂaglmaam 19013 ] ’7]’\‘] L399 [UaRIRGAIIZY L UAT WANUINTIWRANINT LY

R '
ﬂaﬁuuuuaﬂﬁaﬂtﬂaitﬁu



i

' e
A i
hEk
"

STATIC ELECTRICAL

Test conditions Values
Parameter v N ||”| Voo Tt 7.‘5"(:
(v) (V) (nA) | (V) Min. | Max. | Min. | Typ.
12 $ R * . SO NI
F Ouinseont” 0/ % ! 8 0.02
current nee oo 10 2 0.02
typos” Lo/ 1t I‘) 1 @6_5
0/20 20 20 0.01
05 5 4 0.02,
"\'/"",_' 0/10 10 8 0.02
I i5 T VT 86T —A-[002
Vg Output high Qi 5 1 5 195 4-2? IS
T unltage 617.“1 4 i i() —9-55 595
wii “i s [raos iansl
Visy Oulpul low 510 “ 5 . 006 |
voltade 10/0 - /1 o 005
10 8 A0S 0.05 i %
R p it high 0.5/48 | 1 5| a5 7 fas
X/ ke |\ Tk
vemas | - Aast] /e "
Vi gt hewed 45708 4% g 1'3
db a1 1 10 3
13 8 il e 1 1 e
Loy iput orY D3 b 16 32
iy Wieer | oL a6 5 051 -1
PR types |00 a6 10 o) *-i.t‘i
05 [d3s 15 34| 68
0/ b 5 1.36) -3.2
et 0/ 5 46 ‘:" (;'Vl i
ies |00 96 10 i | 26
Q15 13.5 15 30 | B8
ST Otpint )L & 04 b 0514 1
il ""'(. ain 0oy 10 “:j i,é
S b o Chft iy 15 34 |68
Bt 0 5 044 [
R ™ S 10 1] 26
: AR B ok 1L 30 68
iy gy Tt HCC . § g " 0 0 °
Teab e types
BTG HCH AR
nin 15 01 T
types
Joihit ok 4 stale HCC T i | o 19 0a 0"
ot types
Hot 3 i
B 0 0/ 15 10 10!
L Lopt capavitange Any inpint q
840 H4G C Lo HCC devnice A0 C v HECF device
ity M 125 € ton HEC deviee - *85 C for HOF doviee
P Blsize Manain for both = 1 and 07 tavel is” 1V min with Vg, 6V
2V min with Vi, 10V
25V min. with Vi, 15V
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CHARACTERISTICS (over iecommended aperating C(i)n(‘litions)
' SR

Unit

0.36
o
2.4
0.36
0.9
24
0.36
0.9
FIOE R
A
35y
12
115

mA

nh

nA
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CIDMGT16A

CMOS 2048-Word by 8-Bit
ar 1 T SO, .
SR e B Static RAM
AN 3 22 3 4
= Fenturan:
AA a 21 WF :
e % 0 57 » Fully static operation » Industry standard 24-pin conlig
Ar —| & ’w ) » Singla powar supply: 45V 1055V m Chip-enable g,,,@,s' addrass bu
¥ ) i & ~ All inputs and owlputs directly TTI minimum standby currant
AD A "7 1/09 compatible = Dala m“mh’on voltage: 2 Vmin
/o1 a 6 1707 = J-state outpuls |
1702 10 151 1/06 \‘ l'iax'i 6
e ‘; - ': :V": A(.(_('Qﬂ Time (max ) 566 "l;
Vee | 134 /0 Bl 49 agr a0 A o - -
- e Om;m! Frmhlp Time (mm( ) 120 ns
ot sdhe 042 Opemlmq Ynmpem!ure o 070"
Opmahnq Current (m'\x ) a5 m/\ 35 m/\
TERMIMAL ASSIGNMENT StatPby Curtear
Inpss Amax,) 30 nA

The RCA-GDMGBEIEBA isia CMOS 2048-word by B-bit static
random-aceess memory: Wisdesignaed 1oy djeain memory
systems whaeta high-spead lowpoawerand simplicity Inuse
Arn dacitable. This devien has comimaon datainpiils ﬂ"'i data
outputs andutilizes asingle powersupply of 4 5 1065 5.V, A
chip enabla input and an ottput enabie input are providad
for mematry expansion and output butler contint

I he chip enable (EE) gates the address and output hutfers
and powers downthe chipte the low power standbhv mode

Ao

A9

AN

AT

INFUT Xy
AR AQDAESS LFAOnr
R

N

nn

4

Al

At eNaRLE

o 5

WE gl

nr

fig 1
TNUTH TARLE
CF oF WE ADTO A10
" X X X
Bl vy " STABLE
L H 1 STABLE
L g L STABLE
L=LOW H-HIGH X-Horl

___CMOS Microprocessors, Memorles and PeriphoA

Functional block diagram

The output snable (OE) eontrols the output b
elimminate bus contnntion

The c‘(wmhs/\ 2.and COMB118A-3 have an of

oparating |nmpm1!um range (11 40" lﬁ +85°C

The COMEITBA-? and COMB1168A-3 are supp!ied]

lead_dual-in-line plastic package (E suffix) TMR
6116A-9ivsuppliedina 24-lead dual-in-line plastic
(E sulfix).and-a 24 -1ead dual-in-line sida hrazad
package (D suffix).

1708

O Vos
1/06

& 103

feani2n 1
{ 1/04

MEMORY
MATNIY

OUT P
DAFA
A FrnG /03
/02

1701

-0 Vpp
- OVgg

A0 thaay

1701 7O 1/08

NOT SELECTED HIGH Z
READ DATA OUT
WRITE DATA IN
WRITE DATAIN



Typical output low (sink)
current characteristics
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313 "
DYNAMIC ELECTRICAL CHARACTERISTICS  (T,,.,= 25°C, C, = 50 pF, R, = 200 ka,

“liinput rise and fall time = 20 ne)

B s 0 oA s Bl 2 o SR

o B T e
: Tast conditions Values
Paramntoer - = . e L7250 Unit
Vop V) Min. | Typ. | Max.
oy Propaaation clelay Iimﬂv ; S8 L R 5 i 485 970
P Strobe or data 10 185 370
’ ALb 135 | 270
-8 % Rsboed ns
* 5 250 500
Tivhitit 10 110 220
5 ACRECE
IY;H,' i‘l:nvf.ilinn time g 100 209
i [ 50 | 100 ns
5 10 | 80 |
;w Strobe pulse Walhh 3 g 2 2€6 125 3% ¥ >.
10 100 | 50 F 1 s
¢ 15 75 40
% fgapup  Setum tima 5 160 75
10 70 35 | s
i 15 40 20
5
.
HEST CIRCUITS
OQuiescent doeviee curient Noise fmmumity Input leakage current
Yon
Voo Yoo
Yon e T e
N, TS e SRTTES INPUTS
' - - o
%s Yin . - Yoo o5
i ) ~ (,) i
i . - Vgg o -~
RIS e HOTE B NOTE ! MEASURE INPUTS
TEAT Ay COMMIANION I SEOUENTIALLY. TO BOTH T T
GDI) Or s Vpp AND V5 CONNECT
ves LR ALL UNUSED INPUTS 10 Vog
FITHER VY OR Vg
Ves

»
v
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STATIC ELECTRICAL CHARACTERISTICS (over recommencded ()[;Jerating conditions)

Test conditions Values
Parametar vy Vo ol | Vol ~ Trow® EE"C Thigh”
vi V) Al ) V) ;ﬂ‘;n Max. ;V;; Iv; Max. | Min, |Max.|
I Quinrscent |ors 5 5 @4 51 150
e | 0110 joks - 1ol ooa) o | | avof
0/15 15 20 10.04] 20 600|
" 0/20 20| Jioo )  |oo08] 100 ~ |3000]
0/ 5 5 [72a it ~haoa | 2088 [ 150] i
HCOF & |- —h e o~ e — b — 3 }
tvpee | 9/ 19 10 o) [00df a0 T | 300
= [l = 015 L W 68 Do O8G0I MO0J | 8O 600,
Vor Qutput high 0/ 5 . x4
voltage b}ia h WK f "’";"
0/15 2
Vr-{; _Ouinu; Inwr 5/0 A
voltage i6/6 ’ ]
15/0 =4 N
;/.Vh Input high 0.5/45 | < i £ .5 5
voltage ! _;;f,_‘; 7 ,_ 1o __7_ a ¥; " C 7 '
1eae <@ | 184 1F | 4 L8 3 1"
Vi Input low % SR WICTI I P 15 1.5, 15 »
SR NN T B P04 A = WK 3 4 40 N |
13.5/15| <1115 4 p 4 4
1o Output 0/ 5 55- fa 2 j.gﬁ SN2l 4 |-as] |
. Hee Vo s [ 46| | & ET ) -0.36
¥ Polo] 95 10 _ -3 |28 |0
0/15_ 135 15 , |34 18] J24 |
0L5 25 L Byj-183f _-1.36] -3.2 | 2L
HCF - | 045 1.6 5 |-0.52 -0.44f -1 | -036] |
woee [ 0/10 {5 cm ST ol KRN 51 I o | ;
; 0118 13.5 15 1-3.6 30 |-68]  |-24 ;
leyn Output 0/'5 0.4 5 0.64 051 1 0.36
e HCC == — P e B ]
Ao types | 010 [ 05 110118 S 30 et 09
0156 | 15 15 | 4.2 |34 | 68 2.4
| 0FBEl 04 " B.|.052 J04a] 1 0.36
s | 010 | 05 TN KT I X
0/15 1.5 15 | 36 3.0
QT :;‘1':("1'('" :"/‘n('; 0/18 18 10,1 1
current i'(l"- Any input =i
= 0/15 15 10.3 ot
(_I| ;\;\y inpu; R

Tiow 7 =.56"C for device: -40°C for HCF device,
Tigign ~ 1125”°C for HCC device: 1B5°C for HCF device.
The Noise Margin for both 1" and 0" level is: 1V min. with VDU" BV

2V min. with Vy= 10V
2.5V min. with V= 16V
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MECHANICAL DATA (dimensions in'n‘un)

Dual in-iine eeramic packaqge
for HCC A5 XX nD

' YYIYWYW

‘ * TR p
279 1524,

aes| [l
307

W 47

Dualin-line plastic package
for HCF AGX Y BF

Y2"

i )

27V 15 24,

CONNECTION DINGRAM
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RECOMMENDED ()PFRI\TIN(‘ (‘ONDITIONQ

Vin gllm’\l\/ valtane. ||CC types
HCF 1ypes
V, Input voltage :
8 Operating tempetature: HCC types

HCF types

Dual in-line ceramic frit seal

package for HCC/HCF 45X X BF

254

TWWW???H,_A

294
e |

0 fe e e n N nn o
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O RSN AR ST R AL}

Ceramic flat package
for HCC A5XX BK
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C0S/MOS

f4-BIT LATCH/4-TO-16 LINE DECODER: :
* HCC/HCF-4514B OUTPUT "HIGH” O
HCC/MCF 45158 OUTPUT “LOW” O
_QUIESCENI CURRENT SPECIFIED 1O 20V FOR HCC DEVICE J
{ BTROBED INPUT LATCH g

,I!NHIBII CONTROL

¥ INPUT CURRENT OF 100 nA AT 18V AND 25°C FOR HCC DEVICE

14.100% TESTED FOR QUIESCENT CURRENT

'MEETS ALL REOUIREMENTS OF JEDEC TENTATIVE STANDARD No. 13A, “STANDARD
SPECIFICATIONS FOR DESCRIPTION OF “B” SERIES GMOS DEVICES" :

N SELECT
N SELECT

»

dhe HCC 4514B/HCC 45158 (extendod temperatine range) and the HCF 4514B/HCF 45158 (intermedia
,tempm ature range) are monolithic integrated citcuits available in 24 -lead dual in-—-line plastic or cera-
e pack age and ceramie flat packaqe., The HCC/HCFE 4514B/4515B consisting of a4—bit strobed latch and a
{10 16 line decoder. The latehes hold tha last input data presented prior to the strobe uap\siﬁon from 1
0 0. Inhibit control allows alt outptits to he placed at 0 (HCC/HCF 45148) or 1 (HCC/HCF 45156B) re-
Bidloss of the state of the data or stiobe inputs. The decode tristh table indicates alt combinations of data

B¥outs and appropriateselected antputs,

R .\ 118 SR AT MY SIS

EY50 " Supply voltage: HCC types ‘05to 20 Vv

: HCF types 05to '18 \%

Input voltage =05 toVpp +0.5 A%

DC input current tany. one inptit) +10 mA

Total power dissipation (per package) 200 mwW
Dissipation per output transistos

foi T,,= full package-temperatuie range 100 mW

Operating temperature: HCC types -55 to 125 ol

HCF types ; -40 to 85 i i

Storage-temperature 65 to 150 b 4

——— £ . 3 AN SERCALES IS S e

#A0 45XX BD for dual in-—line ceramic package

® AL 45X X BF for dual in—line ceramic frit seal package
§HC45XX BK for ceramic flat package

W 4F 45X X BF for dual in—line ceramic frit seal package
B 45X X BE for dual in- line plastic packaqge




GOS/MOS
INTEGRATED
CIRCUITS

95 ,

INPUT PLUS INVERTER HCC/HCF 40008 |

NOR GATES: DUAL 3
QUAD 2 INPUT HCC/HCF 4001B
DUAL 4 INPUT HCC/HCF 4002B

299393992

TRIPLE 3 INPUT HCC/HCF 4025B

PROPAGATION DELAY FIME 60 ns (TYP)AT Cy =+ 50 pF, Vipy =10V

BUFFERED INPUTS AND OUTPU TS i

STANDARDIZED SYMMETRICAL OUTPUT CHARACTERISTICS

QUIESCENT CURRENT SPECIFIED TO 20V FOR HCC DEVICE

5V, 10V, AND 15V PARAMETRIC RATINGS

INPUT CURRENT OF 100nA AT 18V AND 25°C FOR HCC DEVICE

100% TESTED FOR QUIESCENT CURRENT

MEETS ALL REQUIREMENTS OF JEDEC TENTATIVE STANDARD NO. 1’3/{« “STANDARD
SPECIFICATIONS FOR DFSCRIPTION OF "B SERIES CMOS DEVICES”

he HCC 40008, HCC 40018, HCC 10028 and HCC 40258 (oxtended temperature range) and HCF

40008, HCF 40018, HCT 40()7R and MCE 40258 (intermediate temperature range) ate monolithic inte
gqrated cireuit, available in 14 Teacd dial in line plastic or coramic package, coramic flat package and

p
I
tl

lastic miciopackage.
he HCC/HCE 40008, HCC/HCE 40018, HGCC/HCF 40028 and HCC/HCE 4025B NOR gates provide
w system designer with direct implementation of the NOR function #and supplement the existing

family of CMOS/MOS gates,; Al inputs and ortputs are buffered.

0,

ABSOLUTE MAXIMUM .RATINGS ¥
T ey Supply voltage: HCC types* : 05to 20 V
HEF types : -0.5t0 18 \%
V4 Input voltage 05 10 Vi 10.5 Vv
DC input current tany ong input) £ 10 mA
- Total power dissipation.{per package) 200 mW
Dissipation per outpul fransistor
for T, full packaqge-temperatuie tange 5 i 100 mwW
7 Operating temperatine: HCC types 35 to 125 °C
HCF types Oto 85 i ¢
l<x-| . Starage temperatine - : 65 to 150 L o
h e s SN
* Al voltage values areaelened 1o Ve o pin valtage

ONDERING NUMRERS:

HCC AXXX BD for dual in line ceramic package

HCC AXXX BF  for dual in line ceramic packaae, frit seal
HCC AXXX BK for coramic flat packaqge

HCF AXXX BE for dual in line plastic package

HCF AXXX BF for dual in-line ceramic packaqe, frit seal

HCF AXXX BM for plastic micropackage
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i R T ot T '
& ' ;
MECHANICAL DATA (dimansions in mm) \,, :
Dual in-line ceramic paclkaqe Dual in-line ceramic package Dual in-line plastic paékaqe
for HCC AXXX BD for HOC/HOF AXXX BF for HGF AXXX BE
b | ) i
W?ﬁ 1"‘! ] g A g ik S
LR e
| o " 122-2% »I 5 ;m
X 92" ; 52 g il e
j 12170 I . e
L s IERRRRRR CNEA S [SRGNG S SN AN )
E N
o E e el / T TR
Ceramic flat package for Plastic tﬁicmpaclfrvqr- for
HCC AX XX BK HOE AXXX BM
' I
I ! /e \a
| L)) l‘ PP ,i” Iy
£ ¥ Sy —— b\ (B B A
: ; 7! 'u o pv]w!
: o
@ s " ‘ l x
‘ ’ r_-! ]T_’ B ‘ U ST ] !
CONNECTION DIAGRAMS
for 4000B for 40018 'm 40028 for 40258
- -, : ; ’—‘ R ratem P
L T "."“m g N ol ""’(u\ | B Do | # 1Yoy
Je ATCe By
ne g ( ( i | n ;r T]l " rally i l I ® n ]ﬂ l‘,"' [
| B ’] 1 oty { o AT >l jo. | (| e
nod I 3 In 0 ¥ (| 'w . . G A P n 1t
l il >|‘ ) ' ( \ i : ” h | ' FIL sl
(b L ? 0 K 0y (It n s o '., r By n 1
| l i :
woe| [ KR I ‘r l K ne ef Hlo ® sru ’_;_; {_), f1a
| -(] | E vas 7| lo r | B |a “:ﬁ’q I.:- I ¢
1.6 T APC
RECOMMENDED OPERATING CONDITIONS
Vi Supply voltage: HCC types 310 18 ' S
B HCF 1ypes 3to 15 Vv
Vy Input voltage : 0 to Vpp \%
5. Operating temperatine: HCC types 55 to 125 e
HCF types 10 to ' 85 2 o4



SCHEMATIC AND LOGIC DIAGRAMS

for 40008
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INVERTER AND 1 OF 2 GATES (NMUMAERS 111 PAPTHITHESE "
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for A001B
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i
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SCHEMATIC AND LOGIC DINGRAMS (continued)
for 40027 1OV
202) D“
|”1 1 |“I 1?1 = ' :
'... ]. 'I» ]n ¥ 1011 Do'
: | ! ) | 3 I: ‘ L:D _D‘ L)
£ "* 1(1: I'M”'D" !
|- o \
: |l< |:‘ :
O ' 549 Dn 5 1906
17) g P ’
) )
':' l!'T F
4» !. < >
O '
0 n p
} )
[Eh n
'
o ' ' ’ -
- 1
(1m l i l =n
) - > " on
4 ' ' i
’S) l ' :
(a) ' n 3 A
I
'
1OF 2 GATES (NUMBERS 1N PARENTHESE“  9yy, - 2 g aa rrm‘::scwn s ; :

ARE TERAMINAL NUMAFERG £ SECOND
GATF)

for 10258

1
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e VNN sle,
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Vf ‘t 1 (9,10}
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(1 1m "l hiy g
il [He s
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' $=p [Hi-® f45s
5% } |<ll
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1

INVERTER AND 1 OF 3 GATE'S (NUMBERS 1t
ADE  THERMINAL HOMRENS FON SECOND

4

PATE BT S
GALE )
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0.1 L
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(819
NEl

Mg
ALL INPULS ARE PEOTECIID AV
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STATIC ELECTRICAL CHARACTERISTICS (over iecommended operating cunrlitior\’s) v

Test ennditions Values
Parametor v, v, ol [V T 25°C Tiatan® Unit
V) A) | vy ; L
2 ' b ! Min. {Max, | Min. | Typ. [Max. [Min. |Max.
Iy Outinseent 0/ 5 5 12! 0.00,]0.25 75
euriont L ) 10 001|065 15
types . - . Lo . =il
0/15 15 1 001 | 1 30
0/20 20 5 002 | 5 150 | pA
(T 5 1 001 1 15
HCE 1810 0 2 0.01| -2 15
tvpps SRS b 5 7 el -
015 15 1 001 1 : 30«
Veni Output high (7584 i 5 495 .95 195
yoltne 0/10 1 [ 10| 995 9.95 995 |V
0/i5 1| 15 |14.95 14.95 14.95 ;
Vi Output fow 0 1 5 0.05 .05 |
. volidae 10/0 14} 18 0.05 005 | Vv
15/0 24 15 0.05 0.05
Vit Tnput high 0.5/1.5 b g 3.0 35 . o,
voltange 179 1 10 7 7 7 v
K135 | w1 15 11 " 11
Vi, Tnput 1w 4 5/0.5 ¥ 1.5 1.5 1.5
Aoltane /1 REEN B T 3 3 37| v
1361 6175 ) 15 ] 1 4
Loy Output 0/ 5 25 5 2 1.6 3.2 -1.15
drive : HGe 04 5 a6 5 0.64 : 051 -1 -0.36
curren e - - 11 e - - e vt .
tynes 10410 a5 1. |16 LB 26 0.9 |
(VAL 135 15 47 341 68 -2:4
~ - 3 c o 4 mA
0/ % 20 5463 136|372 N |
et o A6 55, JE0 52 0441 1 0.36
types | B0 a9k 10 |=r3 S 09
; /1% 13.5 15 |-36 R4 68 2.4
besi Ouitpnrt 0/ 5 na H 064 051 1 0.36
sin! HCC 1 0/0 e o |1 1.3 90 0.9
“emrrent ypes — - il b= - -
0/15 | e o 6.8 241
e = = > i 1 mA
0/ 5 0.4 5 os? 044] 1 0.36
TR : ¥ = e g
tynos | O/10 (R) 10 1.3 11 26 09 B
0/15 15 15 |36 |30 .| 68 2.4
Wyl 1npat HEC | anin 19 01 0o i q
tealcage Iypes x A
current ii(‘l' Any inpart —~ uA
= [ E8 K " N3 0 13 A4
typrs L
() Input capacitanes Ay gt : 5 75 pk
i S5 55 G for HCC dovice: 40°C lor HCE device
Tigian 1125°C for HEC device: 185 C for MGE dnvice
The Naise Marain for hath 17 a0 70 loun] i 1V min with \/”,, Hv

2V min with Vi, 10V
2BV min with Vi3, 165V
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DYNAMIC ELECTRICAL CHARACTERISTICS (T, 25°C, C_= 50 pF, R{= 200 ko,

typical temperature coefficient for all Vg, valties is 0,3%/°C, all input rise and fall times = 20 ns)

Tast conditions : Values
Parameter SR e s pe et Uit
Vi (V) | Min. Typ. | Max.
tpp. Mropaaation delay time 5 125 1250
LN 10 60 | 120 | ns-
15 45 | 90 y
ey Transition time 5 -!3 ‘QL 200 |
ST 10 50 | 100 | ns
Y - 15 " 40 | 80 |
Typical output low (sink) Minitum output low (sink) Typical output high (source)
cinrent chagactoristics curten! eharacteristics current characteristics
R a } 6
CIRERR f S 1 3 l [
LTERREAY b o NN N L]
A1 . g3 s 15 ]
" V."' " bt r«i--ﬁ"'- ] S \[
2 A "
” // - ] \\N |
N |
b 4 1l ; ..WLE \\ \NJV
/ 11 2 J 0¥

" // [ 2

' /,/ : . \,q,\ ‘,

L ! T T b

| 1]

a ) " . " " Voiet ff . ) . " " " " Yoy (V) o - n Ve V)
Minimum  output high Fypical i ansition time -vs, Typieal propagation delay
(source) current eharactor loadbeapacitanen time vs. load capacitance
istics -

2 A : i g QN X D)

N e ]l L o LT ||

Al L A ) it - 131 Tt LA
\\ I 14 e L] sttt ]
s ’ 2 44
NN b1 LT ;
N ¢ 7+ ’ T .
L : T i3 LT 3
\ N & LA | 1] s
y 5 2 11 B ‘,,H“' 2 o Sun
& 0 4 }d L L1473
\i & ] s & L -+ _...—")- E—}"‘
L wn 2 J.“r{‘” ,ig' w J, 2 ,.L"“‘
ey Tamh-15% y\ . L, - 18y m 111 I L L
RRRE | | RERERARARE
" « 0 Vg (V) n W o0 M en w0 .Tv“., (nf) 5 " @ P )
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Typical voltage transler Tynical power dissipation
characteristics as a function per gate vs. lrequency
of temperature

-0

3 0 o
Yo
" - # |
- - !
: G- 15V
nw ﬁ : j
Al __5; i
o 28°C
‘l}“ ' 1
B e . .
) & e = " Wi
i
TEST CIRCUITS i
W
Quiescent device curnent Input voltage : Input leakage current
Von 3 |
Voo Voo
] ’ y
\. |nl'\n_§ nrurs ouTPuUrsS INPUTS
. - - i
Vs e Vin i ) L Vob - I
o, € !
Sl e ~ (D~» -
] o
iy - B S 2 Vo v
i - & e
NOTE NOTE :MEASURE INPUTS
SEQUENTIALLY. TO BOTH
€5 0 e
o ,‘sr T nﬁ:‘:’vé OMABINATION. [ Voo AND Ve g CONNECT l 199471
Ay o | ALL UNUSED INPUTS TO Vs
p5 e FITHER Vo OR vegq
Vss
e
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W

Typical dynamic power dissipation/packaae vs - switching he

queney and test cirenit (1053B)

ALTEDRATNG O
AND ) PATTESN

LR AL

TYPICAL BIAS VOLTAGES
fi(»; (h)

fig. (a)
Yoo Yo
AL 5v

s

-

o \
’ 15 !
O
. VS5 »
{i%r
ov 4
(o 7 C 7
o | e -
s ol \
e

& oaes

e

i

3
Vig

Y

n

" The ADDRESS (digital- contiol inputs) and INFUBLT logic Jovels are:

0= Vao

and “1”

TEST CIRCUITS

OFF channel lealkage current any-channel OF T

for 4051 Ve
\ "
e WY
8 "
2 "
n L}

for 1052

T 9 3 3 & =~ =

@
&

i
L
]
|

WAVEFORMS

Channel  being turndd O
(R, = 10Ka2) .

1, - 200s

| )

' o 20ns |
M2l N

e U

/ |
e

T an TME be
"

Channel being turned OFF
(Ry - 3000)

Ty v 200

Viyry: The analoasignal (thiough the TG) may. swing from Vg toVipp.

;{’ {13
Vs
oy
W
o- -1
VEE
wv P
8 ese
for 4053 Voh
PR
) 16
? 15
1 14 3
B
5 "
5 ] =
7 10]
L] n
%%
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}QU/\D 3-STATE R-S l/\l( HES: QUAD NOR R-S LATCH-4043B
OWAD NAND R-S LATCH-4044B

. QUIESCENT CURRENT SPECITIED TO 20V FOR HCC DEVICE

‘i;b‘ 3-LEVEL-OUTPUTS WITH COMMON QU PUT ENABLE

;. SEPARATE SET and RESET INPUT for EACH LATCH

4 5V, 10V, AND 15V PARAMETRIC RATINGS

£ ¢ NOR and NAND CONFIGURATIONS o

" ® INPUT CURRENT OF 100 nA AT-18V. AND 25°C FOR HCC DEVICE

O 100% TESTED FOR QUIESCENT CURRBENT

§. ® MEETS ALL REOUIREMENTS, OF-JEDEC TENTATIVE STANDARD No. 13A, “STANDARD

, SPECIFICATIONS FOR DESCRIPTION OF “B” SERIES CMOS DEV.ICES"

5 Tho HCEC A013B, HCG 40448, (nvluulml temperature range) and the HCF 40438 HCF 4044b (inter
“mediate temperatine tange) are monolithic integuated circuits, available in 16-4ead dual in- line plastic or

{1 eeramic package, cepamic flat package, and plastie micropackage, The HCC/HECF 4043B types are quad
s eross-coupled 3-states COS/MOS -NOR tatches and. the HCC/HCE 4044B types-are quad cross-coupled

£ Aetate COS/MOS NAND latehes Each lalch has a separate O output and:individual SFT and RESET

mpuu The O outputs are (onllnllui by a common ENABLE input. A logie "1 o Inqi\ on the
ENABLE input connects the lateh states to the O outputs. Afogic 07 o1 "low™ on tlm ENABLE input
dicconnects the latch states Tromethe Q ovtputs, tesulting in an open tfilf‘.llll candition on the Q outputs.

i The open citeuit feature-allows cotmman bussing of the autputs.

'AB‘;OLUIF MAXIMUM RATINGS

' Vm' Supply voltage: HCC types ~06 to 20 ., \%

¥ : HCF.Lyprs 05t 18 \%

Y Input voltage U5 to Vi, +0.5 \%

f, DC input curtent (any one.input) 10 mA

& . Total power dissipation (per paekage) f 200 mW
Dissipation per output tansistor

for Ty full package -temperatige range 100 mW

T-o Operating temperatine: HCC types 55 to 125 =L

HCF types 40 to BS 26

L | Storage temperature 65 to 160 i 8

L * Allvnltage values are releried to Vee nin voltaae

: ORDERING NUMBERS:

HCC 40X X BD  for dual in-line ceramic package

i HCC 20X X BF  for dual in-line ceramic packaqge, frit seal
HCC 40X X BK  Tor eeramic flat packaqe

HCF 40X X BE  for dual in-line plastic package

HCF 40X X BF  for dual in-line ceramic packaqe, frit seal

HCF A0X X BM for plastic micropackage
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|
R 2
i |
ﬁi' |
HA |
MECHANICAL DATA (dimensions inmm)
Dual in-line ceramic package Dual in-line ceramic package Dual in-line plastic packaqé‘
HCC 40X X BD o for HCC/HCF 40XX BFF ... ; for HCF 40X X BE ,_,_
2 3 | S %
r 1 > O —emea] ID =
ey W | LT ,ﬁf ww
o Iy : 1
“‘,, 4 ! ’., 17 78 \{ I CLYRE |77~] % rrm
192 z 2yt ¥ -y
t"" 5 L8 ] :;v: 9 .‘iilv‘u] [Irll\l’.L'LUA
i ] 1 | i
A} ) ) p
| . I'”"“”’”'“»' i“wrnnn'r_‘_yTTi_'T

Ceramic flat packaqge ‘Plastic micropackage
for HCC A0XX BK for HCF 10X BM

e 1“,"] V ’ ; " e l‘l'w : :

CONNECTION DIAGRAMS ; FUNCTIONAL DIAGRAMS

For 4043RB For 4044R o Foi 10438 Foy40448 ;
- Yoo Yoo |,
7 Soohe

o ' 16 Ve 0 ' el vion = . SR 4 s R
> b
. 1
0 t.v "]vvv " ; of] = n 1 s,
5 Y e
L ns
i ) 2 ¢ iy 3 R YAl H o a7 ynl‘ " J
2 ’ “ % ) )
SO aff e - ™ e,
L S 1 D
s e 7 £ % ; VATEN "

3 s R " "
n s s
< « e e ‘ o) @ ", % £
54 4 TGS ne
LATOW [ LATEM
0e
NS ol o f) o1 L e . e .
17 i 3 !"' d" Y i wame ° "o coamr | - X ’
3 2 e e R v “‘“""F'_ v
"<=T Yss

RECOMMENDED OPERATING (‘ONDlTIONS

RIS S s A

Vo qlmplv voltage: HCC types 3 to 18

HCF types 3to 15

vV, Input voltage 0 to Vphp

iy . Operating tempeiature: HCC types -55 to 125
HCF types 40 to 85 |
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For A044B

" EQUVALENT NOR LATON [ von EOUIVALENT NAND LATCH 3 Vi
g 3 y
_i : l [ I S ; 4 ' "
aghd ; PO e
D> e e A , g R TR
o : '
: ( I ! . o t [ . ] # o1
! 1 & ' e
i . ! g Wy |
r ! ! - = | )
y [ ) | = | 1< ny ! \1'. - '|~
TD‘ s . y > ’ oo A I}t B2 ! )<> )
" i %]
i Ve P Ve e,
¥
P " Wi § Mo
RN
'ss
ALL INPYTS ARE PROICCIFD BY
PRGSO TN WAk
'TEST CIRCUITS
8
Quirccent device current Input yoltage . Input current
‘ on v, \h
l {“ \ N Voo
el weursf— T Jourems INPUTS
. Ll -
Yin ~ Yop - 4
& -~ - '@ i ) e
:
y . X ver - -
it - —L
w7
L NOTE: MEASURE INPUTS,
HOTE 5 SEQUENTIALLY. 10 BOTH s reskn
JESTTANY COMRBIMATON Voo AND Vs CONNEET
'oo, ar - ruTs 8 £ ALL UNUSED INPUTS TO Vss
I 38 % 0 EITHER Vpp OR Yas
isarn
- propagation delay time and wavelorms
ENABIE at lelay t | forr
v
‘f" TEST| IN N A
' 2 tp117 | Voo | Vss | Veg | oname 3 &
il " TSN Vo5
3 (R}
; Y e 1 v ~ 3 v
o .
sl ol Erpm tp1.7 | Vss | ¥bD | Voo | irowe s 'qu“
% " = i 3 (N < Yy TR avgg) o e e 22 111 Vi
' i o) oA
wn
n 9 7 |Von | Vss | Vas 1 en e 2 Wi
= (‘ PONT A
— N e By, !
S0nf Ve e [y »———*4'—[-— 5 hisvals
'.'KQ AL "‘ i V",f; vn'7 Vn[') ‘o % . ;’; ;. 5 e

7 - HIGH IMPEDANCE
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YN/\MIC ELECTRICAL CHARACTERISTICS (T,,,~ 25°C, C_= 50 pF, RL~ 200 ks,

¥
iy'thr"\l temperature conflficient for all Vi, values is 0 3%7°C_all input rise and fall times = 20 ns)
i 1
5 i Test conditions Valuss
3 Parameter 2 - e Unit
Vi (V) | Min. Typ. | Max.
B e st — T, L
S LIRE Propagation vlr‘! Wy time 5 150 300
Hipy  (SFT or RESET 10 0) T 70 17130 1 ns
| 15 50 | 100 |
H tpzi1. 1 State propagation delay time § |7_"5 239
{ iz (ENARLE 1o 0) i0 55 110 ] ns
. . 15 10 | 80
§r'.PL7 PMrapanation delay time !_') ?9 . !gg
i LLH 10 50 [ 100 ns
| 15 5 | 70
o Fransition time E § ! y 129 \ 200
it \ 10 50| 100 | ns
I 15 40 | 80
tw Pulse width 5 ‘60 ) UQ X
(SET or RESET) 10. 80 | 40|~ ns
15 Ay 20 o 1§
lypical autput-ow (sink) FAinimuo ortpt fowe(sink) ¥ Typical output high (source)
current 5= futrent chatacten mxcr e curvient rhwmcwrlshcs et
& 4 ' i I 3 ol n I - .
o Ll | e _ ! \wr s
L- ° i s . | Yg5.+18 \ 7 :
" | A v b z \
= - "
2 » . 1 NN
, y \\ - .
) & 1 . (0 .
k "4 P = ~* \ .o
4 £ e 2 |, 2 " \ 3
AT gab N
v ¢
14 | | 2 o - -
i | A A fimyghs c
ERNRER A‘ , AT :
v " - 1 gyt W 4 4 . T Vi (V) n s 0 Vpe (V)
Minimum output high Typical transition time vs, 3 Typical propagation delay
[souree) conrent charactel ioad capacitanes : time vs. loatl capacitance
istics (QFT HFSET tOO O) :
. R texi oy o
V L a0 L) e o [ | Do el ! ! i
o ~ g Pl < L , | t b bt A
o} f Be L\/”'"k
TN L] { 1]
N Voo +3v 471 L
& | /T .
N | A
< oy L =
. e
\}\ =d 0y ,/"""_’, & i _,‘.-'—"J;‘
™ ' ? 55 f‘)H:I'”—A” 0 ’_._.——"— sal
I BEdR #rf:*’ﬂ" i g
: k=255 N 15y 2
I 1] i

0 < 0 vpe (V) o " e "o LU n w o W ow W e M 0 R
s e
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Randbmi-')\ccess MemoHod (RAMs) 0 . i S By,

MAXIMUM R‘TINGS Absolute-Maximum Ratings
pC SUPPLY-VOLTAGE RANGE, (Voo):

(Voltage refetenced to Vss lorm‘ﬂnl) e et R e R e .
INPUT VOLTAGE RANGE, ALL T RN R S e v S e e LS T T i
DCINPUT CURRENT, ANY ONE INPUT ... o iineieeiinin s, ' 5 : ;
POWER DlSSlPATlON PER PACKAGE (Pp):

For Ta * -40° {0 +60°C (PACKAGE TYPE E) S SR e O Ty [ ik

For Ta = +60* to +85°C (PACKAGE TYPE E) e A bDérate Lln‘lrry i A58 W,

For Ta = ~40% 10 +85°C (PACKAGE TYPE D).\ \..oovvvteeiriiseeannsii ERID R TOTRRVISERS T, ¢ | Y £550 il
DEVICE DISSIPATION PER GUTPUT THANSISTOR | S s {,

For Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ...... .. o T gl | Harl
OPERATING-TEMPERATURE RANGE (Ta) { i

CDMB116A-2, COMB116A.3 (PACKAGE TYPE E)

CDM6116A-§ (PACKAGE TYPES D, E)..........0 ..
STORAGE TEMPERATURE RANGE (Tyg)....... ...
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 in. (1.59 + 0.79 mm) from case lorv()nmax o YRR ol BT e redag u.n-:'.
OPERATING CONDITIONS at Ta = 0 to +70°C, (CDM6118A-2, CDMB116A-3); Ta = -40° to *W&( bmaid
For maximum rellabllity, operating conditlons should be selected so that operation Is ilwdﬁl wllh]nﬂw (]
F LT i

CHARACTERISTIC o\ ALLTYPES ..
: MIN. B,
45 5.5

D(‘ Operahnq Vol'aqe Range

Input Voltage Range ; Viri 2.2 Veb + 0.3
. e S Ny, £ VIL -03 - OIle
Input Signal Rise or Fall Time A 1.4 — 3

73 Input signal rise and fall times longer than the maximum value can cause loss of slored data in the selecied mbde
STATIC ELECTRICAL CHARACTERISTICS a1 Ta = 010 470° C (CDMB116A-2, CDMB118A-3);
»Ta = -40" 1o +85° C (CDM6116A-9), Voo = 5V 2 10%, Except as noted

LIMITS
CHARACTERISTIC CONDITIONS CDM6118A-2 COMB116A-3
i, | Tvp.* wAX MmN | TvB.* AL
| Standby Device  lops CE Vim - 0.6 2 - 0.6 2
Sl looss | CE = Voo-08.V | 4140 =} oA DN
B T AL AN el i ki, e, L 2 ¢ R I
Qutput Voltage lo = 2.1 mA - = 04 4 o — 04
Low Geves VouMax |lou= 1 4A- el 01 | — | — LT Ao
Ou!pul Vollaop low = =1 mA 24 = =124 e
H'gh l_ﬂVQ’.' Vou Min lou = -1 [IA 5 Vnn-o i - e un-o 1 .
Input Leakage - Voo =55V i 304 | 40 s 401 | 42
| Gureent Ins Max. | Vin= 0V to Voo -
3-State Output S CE or OF = Vi : : ;
Laakage - $05 | £2| — +05 | +2
Current lout Vio=0Vto Voo g
ARSI ARG SRS N - SNSRI w—
Operating
Davice & - Viri = Vi, Vi — 1 20 445 F =1 20| 3%
Current loren® o5y
Input Vin=0V, & pt
Capacitance Cin f=1MHz, Ta=25°C - * 8 4 8
Output Vio=0V, g 8 % 8 i ks
Capacitance Cio f=1MHz, Ta=25°C

*Typical values are for T = 25°C and nominal Voo ¥Oulputs opén eirculted; cycls ilmt * M|h
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CDM6116A

SIGNAL DESCRIPTIONS
A0-A10 (Addréan Inputa):

) - 1701-1/08:

CE (Chip Enable):
OE (Output Enable):
(Writé Enable):

W

These inputs must ba stable prior to a write operation, but may chandg usynuhr%
read operations.

B-blt tristate data bus.
Powers down chip, disablas Read and Wrild ‘unc(lon! and dél“ sif “gtgh ih JilLg
Enables tristate outputs It GE is low and WE I8 high. (F
Enables Write function, it CE Islow. WE will dominate if both WE and 52 Ak Iow (I. g.

be tristated and a Write will occur)
Voo. Vas: Power supply connections
-
DYNAMIC ELECTRICAL CHARACTERISTICS al T, - 0to 70" C (COM8116A-2, COM6G1 16A-3); ’ i
Ta = -40° to +A5°C (COMB116A-9), Voo = 8.V + 10%, o :
Input &, t; = 10 na; C, = 100 pF and 1 TTL Load, Inpul Polss Levals: 0.8V 1o 2.1V H !
i V. By NNl i
i
[ lMlTS R
- - e et - ——ey .;“
CHARACTERISTIC i CDMB118A-2 CDMG'H)AJ “IE
! Y . | fau |
nand Cycls Timas Sae Flg. 2 MIN. " MAX. | MmNt MAax | Nt Mx 1
ead Cycle Time F % lnc< 200 [B) 150 (= ﬂ 250 = |
ddrass Accnqs Tnme tan - 200 = 150 ) 556 E . 4‘
L éhip Enabln Access Time Wace -~ 200 — 150 — 250
Chip Enable to Output Active tex 15 A 15 =me 16 51 &= 4
QOutput Enable to Qulput Valid toew — 120 - 60 = 1591 hd i‘:
Output Enable to Outpul Active foes 15 2 15 |15 8 ALk
Chip Disable to Output “High 2" bo 0 60 0 s0 | o0 86
Output Disable to Output “High 2" G 0 60 0 50 o |80l .
L Output Hold from Address Change ;) 15 > KXo 18 : 15 1 g
p DRSS | S—— et < - o~ et 4% Y LS TRR T O Sl Y f e, CEENES SRR N "
i 4
trime required by a limit device tn allow for theindicated function ; k;
‘ 3
?
I £}
i v
3
] —_——— — o 1
neC ' [

ADDRESS

-

DATA nur

g s SRa s G

W AR
F AN

o tOH »

),

e Ve T

'i"—'ouz = ‘ i "'
18 . :
|

WE 18 MIGH DURING READ CYCLE *

92CM-38944

LEVEL IS 18V

|
el ) “
TIMING MEASUREMENT NEFFRENCE ! v
'

Fig. 2 - Read-cycle timing waveforms. > b ;. i
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 HGG/HeF 4043 ’
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CMOS Microprocessors, Memorles and Pedphéhld V
CDM6116A : : | »

DATA RETENTION CHARACTERISTICS at T4 = 0 to 70° C (COM6116A-2, CDMB116A-3); . !
Ta=-4010 +8%° C (CDMB118A-9), Unlass otherwisa noted, See Fig. 4.
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